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GIMBAL SYSTEM 
 
 
 
 
 
 
 
 
A custom-made high-precision two-motor gimbal mount 
has been designed and is being fabricated for the fine 
pointing and tracking of the QKD system. The motors - a 
lateral and a base motor, LM and BM respectively - will 
provide the tip/tilt movements required for the alignment 
and tracking of Alice and Bob. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bob will be at 3 km from Alice and 
therefore he will receive a highly 
diverging beam. To efficiently detect the 
beam a cassegrain telescope of 
25 cm diameter, 2.5 m focal distance 
and fine-pointing capability will be used. 
Bob’s optics were designed using        
30 mm cage assembly systems 
coupled at the back of the telescope. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MOTIVATION 
 
Free Space Optics (FSO) offers a solution to the ‘connectivity bottleneck’ in metropolitan networks. Compared to alternative solutions, such as optical fibre or 
radio-frequency links, FSO is cheaper, offers more flexibility regarding installation and does not require expensive licenses. Applied to Quantum Key 
Distribution (QKD), FSO offers an extra advantage, allowing the establishment of quantum links at a global scale via an intermediate satellite station. At shorter 
scales, such as urban scenarios, there is a crescent demand for commercial and financial buildings to be connected to the core of metropolitan networks for 
both higher bandwidths and secure applications. High-speed QKD could fit this demand.   
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SYNCHRONISATION 
To synchronise Alice and Bob, a periodic bright pulse at 1550 nm will be sent in parallel with 
the quantum channel at 850 nm. For that purpose a beam combiner will be used. Both 
wavelengths will be separated in Bob by a dichroic mirror and interference filters. The 
synchronisation frecuency will be a sub-multiple of the clock frequency. At the receiver, the 
arrival time of the timing pulse is utilized as an arm signal that activates a timing gate in 
which QKD data is expected. The synchronisation laser, shown in the picture, is a pulsed 
VCSEL with data rates up to 4 Gbps. 
 
ALICE’S MODULE 
 
 
 
 
 
 
 
 
The transmitter is mounted on an aluminium baseplate 
with an output telescope that produces a 40mm-diameter 
diffraction limited spot. V1 and V2 are two VCSELs that 
provide the two nonorthogonal states to implement the B92 
protocol; BS is a non-polarising beamsplitter; L1 and L2 are 
two achromatic doublet lenses acting as a beam expander 
and M1 and M2 are two high-reflectivity mirrors. 
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FUTURE WORK 
In the most immediate future we will implement the tracking of the system. Two computers (PC) will 
control both the transmitter and receiver’s gimbals providing tip/tilt movements, Δθ and ΔØ, required for the 
alignment and tracking of both stations. The deviation of the position of two beacon lasers, BL1 and BL2 , 
will be detected on two focal plane arrays (FPA) situated at the transmitter and receiver, where a control 
loop will compensate for them by ordering the motors to apply the inverse movement. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BOB’S MODULE 
 
A high-speed and precise time interval 
analyser (TIA) will detect the arrival time of the 
photons that reach Bob and store them for 
post-processing to evaluate the error of the 
transmission. 
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